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DETAILED ACTION 
Status of the Claims 

I . Amendment filed March 16, 2006 has been entered. Claims 1-4 and 7-10 have been 
cancelled. Claims 5, 6 and 11-13 have been amended. Claims 27 and 28 have been added. 
Non-elected invention, claims 16-26 have been withdrawn. Claims 5, 6 and 1 1-28 are pending. 



Claim Objections 
2. Claim 15 objected to because of the following informalities: 

Since the limitation of claim 15 is an additional to the limitations of claim 13, therefore, 
claim 15 should recite: "the semiconductor device as set forth in claim 13, further comprising a 

metal interconnect...". 



Appropriate correction is required. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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3. Claims 5, 13 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by Gnade 
et al. (U.S. Patent No. 5,494,858) of record. 

With respect to claim 5, Gnade teaches a semiconductor device as claimed including: 

a semiconductor substrate (22); and 

a dielectric film including a porous film (28) and a non-porous film (30) in contact 
therewith formed on the semiconductor substrate (22) 

wherein the porous film (28) and the non-porous film (30) are substantially of identical 
composition (silicon dioxide), (see Fig. ID), 

pores are distributed in a relatively lower density in the proximity of the upper surface of 
the dielectric film, and 

the dielectric film includes an area where density of the pores varies gradually toward the 
upper surface of the dielectric film. (See Fig. 3B). 

With respect to claim 13, Gnade teaches a semiconductor device as claimed including: 
a semiconductor substrate (22); and 

a dielectric film having a substantially uniform composition including a porous portion; 

wherein pores in the porous portion are distributed in a relatively lower density either in 
the proximity of an upper surface or in the proximity of a lower surface of the dielectric film, and 

the dielectric film includes an area where density of the pores varies gradually toward the 
upper surface or the lower surface of the dielectric film. (See Fig. 3B). 
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With respect to claim 14, the pores of Gnade are distributed in a relatively lower density 
in the proximity of an upper surface of said dielectric film. 

4. Claims 6, 12, 27 and 28 are rejected under 35 U.S.C. 102(e) as being anticipated by Xia 
et al. (U.S. Patent No. 6,699,784) of record. 

With respect to claim 6, Xia teaches a semiconductor device as claimed including: 

a semiconductor substrate; and 

a dielectric film including a porous film (102) and a non-porous film (104) in contact 
therewith formed on the semiconductor substrate; 

wherein the porous film (102) and the non-porous film (104) are substantially of an 
identical composition, and 

a metal interconnect (106) is provided in the dielectric film, such that un upper surface of 
the metal interconnect (106) and that of the dielectric film are aligned in the same plane. (See 
Fig. 6, col. 3, line 46 to col. 4, line 22). 

With respect to claim 12, Xia teaches a semiconductor device as claimed including: 
a semiconductor substrate; and 

a dielectric film including a porous film (102) and a non-porous film (104) in contact 
therewith formed on the semiconductor substrate; 

wherein the porous film (102) and the non-porous film (104) both contain Si, O and C, 

and 
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a metal interconnect (106) is provided in the dielectric film, such that un upper surface of 
the metal interconnect (106) and that of the dielectric film are aligned in the same plane. (See 
Fig. 6, col. 3, line 46 to col. 4, line 22). 

With respect to claims 27 and 28, the metal interconnect (106) of Xia is a damascene 
interconnect line. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 6 is further rejected under 35 U.S.C. 103(a) as being unpatentable over Forbes et 
al. (U.S. Patent No. 6,548,107) in view of Xia '784. 

Forbes teaches a semiconductor device substantially as claimed including: 

a semiconductor substrate (12); and 

a dielectric film including a porous film (30) and a non-porous film (32) in contact 
therewith formed on the semiconductor substrate (12); 

wherein the porous film (30) and the non-porous film (32) are substantially of an 
identical composition, and 

a metal interconnect (16) is provided in the dielectric film. (See Fig. 5). 
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Thus, Forbes is shown to teach all the features of the claim with the exception of 
explicitly forming the metal interconnect such that the upper surface of the metal interconnect 
and that of the dielectric film aligned in the same plane. 

However, Xia teaches a semiconductor device including a metal interconnect (106) is 
provided in the dielectric film including a porous film (30) and a non-porous film (32) such that 
the upper surface (110) of the metal interconnect and that of the dielectric film are aligned in the 
same plane. (See Fig. IE). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention was made to have the metal interconnects upper surface of Forbes aligned in the 
same plane with the upper surface of the dielectric film as taught by Xia for the well known 
intended purpose of exposing the surface of the metal interconnect to allow access to other areas 
of the device and furthermore to improve the planarity of the structure thereby allowing for a 
multi-level structure that improves integration of the device. 

6. Claim 1 1 is rejected under 35 U.S.C, 103(a) as being unpatentable over Gnade '858 in 
view of Xia '784. 

Gnade teaches a semiconductor device substantially as claimed including: 
a semiconductor substrate (22); and 

a dielectric film including a porous film (28) and a non-porous film (30) in contact 
therewith formed on the semiconductor substrate (22), 

wherein the porous film (28) and the non-porous film (30) both contain the same material 
(see Fig. ID), 
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pores are distributed in a relatively lower density in the proximity of the upper surface of 
the dielectric film, and 

the dielectric film includes an area where density of the pores varies gradually toward the 
upper surface of the dielectric film. (See Fig. 3B). 

Thus, Gnade is shown to teach all the features of the claim with the exception of 
explicitly utilizing dielectric material contain Si, 0 and C. 

Note that, precursor TEOS and TMCS are organo silane, thus, trace of carbon, might 
have been within the dielectric film. Although Gnade does not specifically acknowledge. 

However, Xia teaches a semiconductor device having a dielectric film including a porous 
film (102) and non-porous film (104) and both films contain Si, O and C. (See Fig. 1 A). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention was made to form the dielectric film of Gnade utilizing dielectric material contains 
Si, 0 and C as taught by Xia to further reduce capacity coupling between adjacent metal lines. 

7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gnade '858 as 
applied to claim 13 above and further in view of Xia '784. 

Gnade further teaches a metal interconnect (24) is provided in the dielectric film. (See 
Fig. ID), 

Thus, Gnade is shown to teach all the features of the claim with the exception of 
explicitly forming the metal interconnect such that the upper surface of the metal interconnect 
and that of the dielectric film aligned in the same plane. 
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However, Xia teaches a semiconductor device including a metal interconnect (106) is 
provided in the dielectric film including a porous film (30) and a non-porous film (32) such that 
the upper surface (110) of the metal interconnect and that of the dielectric film are aligned in the 
same plane. (See Fig. IE). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention was made to have the metal interconnects upper surface of Forbes aligned in the 
same plane with the upper surface of the dielectric film as taught by Xia for the well known 
intended purpose of exposing the surface of the metal interconnect to allow access to other areas 
of the device and furthermore to improve the planarity of the structure thereby allowing for a 
multi-level structure that improves integration of the device. 

Response to Arguments 

8. Applicant's arguments with respect to claims 5, 1 1-15, 27 and 28 have been considered 
but are moot in view of the new ground(s) of rejection. 

9. Applicant's arguments, with respect to claim 6, filed March 16, 2006 have been fully 
considered but they are not persuasive. 

In response to applicant's arguments against the references individually, such as the metal 
interconnect of Forbes does not aligned to the same plane of the dielectric film, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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Note that, the planarity of the metal interconnect and the dielectric film should be easily 
determined by one having ordinary skill in the art such that the planar surface of the metal 
interconnect and the dielectric film to allow access to other areas of the device and furthermore 
to improve the planarity of the structure thereby allowing for a multi-level structure that 
improves integration of the device. 

Applicants further add: "Fig. IE of Xia et al. shows that an upper surface of interconnect 
106 and that of hardmask 104 formed on dielectric layer 102 are aligned in the same plane. It I 
therefore apparent that an upper surface of interconnect 106 and that of dielectric layer 102 are 
not aligned in the same plane in Xia et al." 

The Applicants 5 conclusion is just that. One should evaluate a layer in its position. For 
instant, layer 104 of Xia is exactly the same as that of layer 17 of the instant application, Fig. 2 A. 
Both layers are there for the same purpose, acting as an etch stop. In Fig. IE, clearly, the upper 
surface of the metal interconnect 106, is aligned with that of layer 104, which is a portion of the 
dielectric film. 

Thus, the combination of the references clearly renders claim 6 obvious. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710. The 
examiner can normally be reached on 8:00AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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